A prototype microfluidic system for fluorescence detection is presented in this paper. The system consists of an excitation light source, a polymer-based microfluidic channel and an optical detector. Experiments are conducted to demonstrate use of the developed system for fluorescence detection in chemical applications. Three fluorescent dyes -Rhodamine 6G, Coumarin 153 and DCM -with different concentrations ranging from 100 nM to 5 mM are used as the analyte in the experiments. Relationship between the photo-response of the microfluidic system and concentration of fluorescent dyes is investigated. The results are compared to that obtained from a bulk system where the analyte under test is dispensed into a standard-size cuvette. In the bulk system, we found a decrease in the fluorescence signal when dye concentration is higher than 10-5 M for Rhodamine 6G and 10-4 M for Coumarin 153 and DCM. This is probably due to the re-absorption and self-quenching phenomena, which result in low quantum yield of fluorescent dyes at high concentration. However, this problem is not found in microfluidic systems with a low detection volume. In addition, the relationship between the photo-response of the system corresponding to different dye concentrations was modeled based on Beer Lambert's law. The measured results agreed will with the theoretical model.
INTRODUCTION
Fluorescence detection is a reliable and highly sensitive technique for measuring toxic heavy metal contamination (e.g., mercury, cadmium and lead) in the ambient environment (Basabe-Desmonts et al., 2007; Demchenko, 2009; Liu et al., 2010) . Commercially available fluorescence systems are typically bulky and expensive, so inconvenient for on-site measurement, which requires small devices. For this reason, considerable research has focused on developing compact and low-cost fluorescence detection systems (Kou et al., 2009; Banerjee 
